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©  An  abrasive  throwing  wheel. 
(57)  An  abrasive  throwing  wheel  comprises  a  bad 
plurality  of  equi-angularly  spaced  radially-extending 
ing  or  paddle  blades  and  a  central  impellor,  all  form 
integral  unit,  and  with  the  blades  configured  to  rei 
throwing  wheel  operationally  bi-directional.  The  t 
wheel  may  be  cast  from  "hard"  metal  generally 
chrome  content  alloy;  or  it  may  comprise  a  metallic  c 
a  plastics  coating  (preferably  an  elastomeric  polyi 
coating)  moulded  therearound;  or  it  may  be  formei 
of  plastics,  preferably  an  elastomeric  polyurethane 
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 A n   abrasive  throwing  wheel  comprises  a  backplate,  a 
plurality  of  equi-angularly  spaced  radially-extending,  throw- 
ing  or  paddle  blades  and  a  central  impellor,  all  formed  as  an 
integral  unit,  and  with  the  blades  configured  to  render  the 
throwing  wheel  operationally  bi-directional.  The  throwing 
wheel  may  be  cast  from  "hard"  metal  generally  a  high 
chrome  content  alloy;  or  it  may  comprise  a  metallic  core  with 
a  plastics  coating  (preferably  an  elastomeric  polyurethane 
coating)  moulded  therearound;  or  it  may  be  formed  wholly 
of  plastics,  preferably  an  elastomeric  polyurethane  coating. 



T h i s   i n v e n t i o n   r e l a t e s   to   an  a b r a s i v e   t h r o w i n g  

w h e e l   f o r   use  in  s h o t   b l a s t i n g   m a c h i n e r y .  

I t   i s   an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   s u c h   a  t h r o w i n g   whee l   w h i c h   is  c h e a p e r   a n d  

s i m p l e r   to   m a n u f a c t u r e   t h a n   e x i s t i n g   t h r o w i n g   w h e e l s  

and  w h i c h   r e q u i r e s   l e s s   p o w e r   to   d r i v e   t h a n   a n  

e q u i v a l e n t   s i z e d   e x i s t i n g   t h r o w i n g   whee l   o p e r a t i n g  

u n d e r   t h e   same  c o n d i t i o n s .  

A c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   an  a b r a s i v e   t h r o w i n g   w h e e l   c o m p r i s i n g   a  

b a c k   p l a t e ,   a  p l u r a l i t y   of  e q u i - a n g u l a r l y   s p a c e d  

r a d i a l l y - e x t e n d i n g ,   t h r o w i n g   or  p a d d l e   b l a d e s   and  a  

c e n t r a l   i m p e l l e r ,   a l l   f o r m e d   as  an  i n t e g r a l   u n i t ,   a n d  

w i t h   t he   b l a d e s   c o n f i g u r e d   to   r e n d e r   the   t h r o w i n g  

w h e e l   o p e r a t i o n a l l y   b i - d i r e c t i o n a l .  

The  t h r o w i n g   whee l   may  be  c a s t   f r o m  

" h a r d "   m e t a l ,   a  t e r m   w e l l - k n o w n   to  t h o s e   s k i l l e d   i n  

t h e   s h o t   b l a s t i n g   a r t ,   and  g e n e r a l l y   a  h i g h   c h r o m e  

c o n t e n t   a l l o y .  

The  t h r o w i n g   whee l   may  a l s o   c o m p r i s e   a  m e t a l l i c  

c o r e   w i t h   a  p l a s t i c s   c o a t i n g   m o u l d e d   t h e r e a r o u n d .  

The  m e t a l l i c   co re   may  c o m p r i s e   the   back  p l a t e  

and  the   t h r o w i n g   or  p a d d l e   b l a d e s .   P r e f e r a b l y ,  

h o w e v e r ,   the   m e t a l l i c   c o r e   a l s o   i n c l u d e s   t he   c e n t r a l  

i m p e l l o r .  



T h e m e t a l l i c   c o r e   i s   p r e f e r a b l y   a  f a b r i c a t e d  

s t e e l   p l a t e   c o r e .   I t   may  a l t e r n a t i v e l y   b e  

c a s t   in   h a r d   m e t a l .  

The  p l a s t i c s   c o a t i n g   is   p r e f e r a b l y   a n  

e l a s t o m e r i c   p o l y u r e t h a n e   c o a t i n g ,   p r e f e r a b l y  

m o l e c u l a r   b o n d e d .  

The  e l a s t o m e r i c   p o l y u r e t h a n e   p r e f e r a b l y   h a s   a  

h a r d n e s s   w i t h i n   t h e   r a n g e   of  A50  S h o r e   t o   D50  S h o r e  

on  t h e   IRHD  ( I n t e r n a t i o n a l   R u b b e r   H a r d n e s s   D e g r e e )  

s c a l e .  

The  t h r o w i n g   w h e e l   may  be  f o r m e d   w h o l l y   of  e l a s t o -  

m e r i c   p o l y u r e t h a n e   h a v i n g   a  h a r d n e s s   w i t h i n   t h e  

a f o r e s a i d   r a n g e   on  t h e   IRHD  s c a l e .  

The  h a r d n e s s   f a c t o r   of  t he   e l a s t o m e r i c  

p o l y u r e t h a n e   e m p l o y e d   w i l l   d e p e n d ,   i n t e r   a l i a ,   t o   t h e  

d u t y   to   w h i c h   t h e   t h r o w i n g   whee l   i s   s u b j e c t e d , t o  

t h e   k i n d   a n d / o r   s i z e   of  a b r a s i v e   e m p l o y e d ,   t o  

i t s   o p e r a t i o n a l   e n v i r o n m e n t   and  t h e   c e n t r i f u g a l  

f o r c e s   t o   w h i c h   i t   i s   s u b j e c t e d .  

P r e f e r a b l y ,   t h e   i m p e l l o r   c o m p r i s e s   e q u i -  

a n g u l a r l y   s p a c e d   v a n e s   d e f i n i n g   a  t a p e r e d   i n l e t   f o r  

t h e   a b r a s i v e   t o   t h e   w h e e l .   The  i m p e l l o r   v a n e s ,  

p r e f e r a b l y ,   d e f i n e   a n - i n w a r d l y   r e d u c i n g   t a p e r e d  

a b r a s i v e   r e c e p t a c l e .   Such   t a p e r i n g   s e r v e s   t o  

a s s i s t   u n i f o r m   d i s t r i b u t i o n   of  t he   a b r a s i v e   t o   t h e  

t h r o w i n g   b l a d e s   or   p a d d l e s   by  d i r e c t i n g   t h e   a b r a s i v e  

b a c k   f r o m   t h e   b a c k p l a t e   or  i n n e r   end  of  t h e   i m p e l l o r  

t o w a r d s   t h e   i n l e t   t h e r e o f   and  so  o u t   t h r o u g h   t h e   i n t e r -  



v a n e   s p a c e s   to   t h e   b l a d e s .  

The  i m p e l l o r   n r e f e r a b l y   c o m p r i s e s   an  o u t w a r d l y -  

d i r e c t e d   c e n t r a l   c o n i c a l   f o r m a t i o n   which   s e r v e s   t o  

a s s i s t   r e t u r n   of  t h e   a b r a s i v e   t o w a r d s   t he   i m p e l l o r  

i n l e t   and  so  t h e   a f o r e s a i d   u n i f o r m   d i s t r i b u t i o n  

of  t h e   a b r a s i v e .  

P r e f e r a b l y ,   t h e   j u n c t i o n   l i n e   b e t w e e n   e a c h  

b l a d e   s i d e   and  t h e   b a c k p l a t e   i s   r a d i u s s e d ,   w h i c h  

r a d i u s   i n c r e a s e s   f r o m   t h e   i n n e r ,   i m p e l l e r - a d j a c e n t  

end  of  t h e   b l a d e   to   t h e   t i p   of  t h e   l a t t e r .   T h i s  

i n c r e a s i n g   r a d i u s   a s s i s t s   s p r e a d   of  t h e   a b r a s i v e  

a c r o s s   t h e   t h r o w i n g   f a c e   of  t h e   b l a d e   and  c o n s e q u e n t l y  

i m p r o v e s   u n i f o r m i t y   of  w e a r   of  t h e   b l a d e .  

P r e f e r a b l y ,   e a c h   b l a d e   i n c r e a s e s   in   t h i c k n e s s  

f r o m   i t s   i n n e r   i m p e l l e r - a d j a c e n t   end  to  i t s   t i p   w h i c h  

t h u s   r e d u c e s   t he   o v e r a l l   w e i g h t   of  t he   t h r o w i n g  

w h e e l   w h i l e   p r e s e n t i n g   more  m e t a l   at   t he   a r e a   of  t h e  

b l a d e   w h e r e   g r e a t e s t   w e a r   by  t h e   a b r a s i v e   t e n d s   t o  

o c c u r .  

The  b l a d e s   a l s o   t a p e r   a c r o s s   t he   w i d t h   of  t h e i r  

f a c e s   and  t h i s   t o g e t h e r   w i t h   t h e   l e n g t h w i s e   t a p e r  

a s s i s t s   in   i n d u c i n g   s p r e a d   of  a b r a s i v e   a c r o s s   t h e  

b l a d e   t h u s   o b v i a t i n g   s t r a i g h t - l i n e   g r o o v i n g   w h i c h  

i s   a  c u s t o m a r y   wea r   p a t t e r n   in   s u c h   t h r o w i n g   b l a d e s  

or  p a d d l e s .  

The  b a c k p l a t e   b e t w e e n   t h r o w i n g   b l a d e   or  p a d d l e   r e g i o n s  

must  be  c h o r d a l l y   c u t - a w a y   o r   of   r e d u c e d   d i a m e t e r   t o  

r e d u c e   w e i g h t .  

P r e f e r a b l y ,   t h e   b a c k p l a t e   on  i t s   f a c e   o p p o s i t e   t o  



t h a t   w i t h   w h i c h   t h e   t h r o w i n g   b l a d e s   or  p a d d l e s   a r e   i n t e g r a l  

i s   c a s t   w i t h   a  p l u r a l i t y   of   e q u i - a n g u l a r l y   s p a c e d   b o s s e s   i n t o  

w h i c h   b o l t - r e c e i v i n g   s t e e l   i n s e r t s   a r e   c a s t ,   t h e s e   i n s e r t s  

b e i n g   a d a p t e d   to   r e c e i v e   b o l t s   s e c u r i n g   a  d r i v e   hub  to   t h e  

t h r o w i n g   w h e e l .  

T h e s e   b o s s e s   and  c o r r e s p o n d i n g   i n s e r t s   c a n ,   d u r i n g  

m a n u f a c t u r e   of  t h e   t h r o w i n g   w h e e l ,   be  c a s t   in   d i f f e r e n t  

r a d i a l   s p a c i n g s   f rom  t h e   t h r o w i n g   w h e e l   c e n t r e   t o  s u i t   t h e  

p a r t i c u l a r   hub  c o n f i g u r a t i o n   t o   w h i c h   t h e   t h r o w i n g   w h e e l  

is  to  be  s e c u r e d .  

The  s t e e l   i n s e r t s   w h i c h   s t a n d   p r o u d   of  t h e   b o s s e s   h a v e  

a  d i a m e t e r   m a c h i n e d   i n   t h e m   f o r   hub  l o c a t i o n .   T h u s ,   no  m a c h i n -  

i n g   of   t h p   h a r d   m e t a l   b o s s e s   o r   b a c k p l a t e   i s   n e c e s s a r y .  

I n s t e a d   of  s t e e l   i n s e r t s   t h e   b o s s e s   or   t h e   b a c k p l a t e   p e r  

se ,   i . e .   no  b o s s e s   p r o v i d e d ,   may  h a v e   s c r e w t h r e a d s   c a s t  

t h e r e i n   w h e r e   t h e   b a c k p l a t e   i s   of   h a r d   m e t a l .  

Where   t h e   b a c k p l a t e   i s   o f   s t e e l   p l a t e   i t   may  b e  

t a p p e d   t o   r e c e i v e   t h e   hub  s e c u r i n g   b o l t s .  

An  a n n u l a r   s t e e l   b o s s   d r i l l e d   and  t a p p e d   a t   a p p r o -  

p r i a t e   a n g u l a r   l o c a t i o n s   t o   r e c e i v e   hub  s e c u r i n g   b o l t s  

may  be  f i t t e d   or  c a s t   i n t o   t h e   b a c k p l a t e .  

P r e f e r a b l y ,   a  c o n t r o l   c a g e   i s   p r o v i d e d   t o   s u r r o u n d  

t h e   i m p e l l o r   as  i s   c u s t o m a r y ,   t h e   c o n t r o l   c a g e   b e i n g   o f  

d i f f e r e n t i a l   d i a m e t e r   a t   i t s   a b r a s i v e   e n t r y   end  to   p r o v i d e  

an  i n t e r n a l   a n n u l a r   l o c a t i n g   s e a t   f o r   a  f e e d   s p o u t   s p a c e d  

o u t w a r d l y   of   t h e   i m p e l l o r   i n l e t   r e l a t i v e   to   t h e   b a c k p l a t e .  

Where   t h e   t h r o w i n g   w h e e l   i s   a  p l a s t i c s ,   m e t a l - c o r e d  

t h r o w i n g   w h e e l   t h e   c o n t r o l   c a g e   i s   p r e f e r a b l y   f o r m e d   w h o l l y  

of   p l a s t i c s   m a t e r i a l .   The  l a t t e r   i s   p r e f e r a b l y   a  p o l y u r e t h a n e  
w h i c h   may  be  m o l e c u l a r   b o n d e d .  



The  e l a s t o m e r i c   p o l y u r e t h a n e   c o n s t i t u t i n g   t h e  

c o n t r o l   c a g e   p r e f e r a b l y   has   a  h a r d n e s s   g r e a t e r  

t h a n   t h a t   f o r m i n g   t h e   c o a t i n g   a r o u n d   t he   m e t a l   c o r e  

of  t h e   t h r o w i n g   w h e e l .  

E m b o d i m e n t s   of  t he   p r e s e n t   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d ,   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e  

to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h  

F i g .   1  i s   a  f r o n t   v i e w   of  an  a b r a s i v e  

t h r o w i n g   w h e e l   a c c o r d i n g   to   t h e  

i n v e n t i o n ;  

F i g .   2  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w   o n  

t h e   l i n e   I I - I I   of  F i g .   1 ;  

F i g .   3  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w   on  t h e  

l i n e   I I I - I I I   of  F i g .   1 ;  

F i g s .   4  and  5  a r e   r e s p e c t i v e l y   s e c t i o n a l   v i e w s  

of  one  of  t h e   b l a d e s   on  t he   l i n e s  

I V - I V   and  V-V  of  F i g .   1 ;  

F i g .   6  i s   a  d i a m e t r i c a l   s e c t i o n a l   v i e w   o f  

t h e   t h r o w i n g   w h e e l   of  F i g .   1  w i t h   a  

c o n t r o l   c age   f i t t e d   t h e r e o n   and  a  h u b  

and  f e e d   s p o u t   i n d i c a t e d   in   do t   d a s h  

l i n e s ;  

F i g .   7  i s   a  f r o n t   v i e w   of  t h e   c o n t r o l   c a g e .  

F i g .   8  i s   a  f r o n t   v i e w   of  a  p l a s t i c s   c o v e r e d ,  

m e t a l - c o r e d   t h r o w i n g   w h e e l   a c c o r d i n g  

to   t h e   i n v e n t i o n ;  

F i g .   9  i s   a  s e c t i o n   a l o n g   t h e   l i n e   I X - I X   o f  

F i g .   8 ;  

F i g .   10  i s   a  s e c t i o n   a l o n g   t h e   l i n e   X-X  of  F i g .   8 ;  



F i g .   11  i s   a  s e c t i o n   a l o n g   t h e   l i n e   XI -XI   o f  

F i g .   8 ;  

F i g .   12  i s   a  v i e w   in   t h e   d i r e c t i o n   of  a r r o w   X I I  

of  F i g .   8;  a n d ,  

F i g .   13  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w   o f  

t h e   t h r o w i n g   w h e e l   of  F i g .   8  w i t h  

a s s o c i a t e d   c o n t r o l   c a g e ,   f e e d   s p o u t   a n d  

h o o d   a s s e m b l y .  

R e f e r r i n g   to   F i g s .   1  to   7,  t h e   a b r a s i v e   t h r o w i n g  

w h e e l   i s   c a s t   in   o n e - p i e c e   f r o m   " h a r d "   m e t a l  

( f o r   e x a m p l e   a  h i g h   c h r o m e   c o n t e n t   a l l o y )  

The  t h r o w i n g   w h e e l   c o m p r i s e s   a  s i n g l e   c i r c u l a r  

b a c k p l a t e   10  h a v i n g   i n t e g r a l   t h r o w i n g   b l a d e s   11  a n d  

an  i n t e g r a l   c e n t r a l   i m p e l l o r   1 2 .  

The  b a c k p l a t e   10  a l s o   h a s   on  i t s   r e a r   f a c e  

f o u r   i n t e g r a l   r a d i a l   b o s s e s   13  i n t o   e a c h   of  w h i c h  

i s   c a s t   a  b o l t   r e c e i v i n g   i n s e r t   14  f o r m e d   w i t h   a  

t a p p e d   h o l e   15.  The  i n s e r t s   14  a r e   made  o f  

s t e e l ,   and  a  d i a m e t e r   D  i s   m a c h i n e d   in   t h e s e   i n s e r t s  

f o r   hub  l o c a t i o n .   T h i s   d i a m e t e r   D  i s   d e t e r m i n e d   b y  

t h e   hub  c o n f i g u r a t i o n   t o   w h i c h   t h e   t h r o w i n g   w h e e l  

i s   to   be  b o l t e d .  

I t   i s   to   be  n o t e d   t h a t   in   F i g .   6  t h e   a n g u l a r  

p o s i t i o n   of  t h e   i n s e r t s   13  i s   shown  i n c o r r e c t l y  

m e r e l y   f o r   t h e   p u r p o s e   of  s h o w i n g   as  much  d e t a i l  

of  t h e   i n s e r t s   13  as  p o s s i b l e .  

In  F i g .   6  i s   can   be  s e e n   t h a t   t h e   t h r o w i n g  

w h e e l   i s   s e c u r e d   t o   a  d r i v i n g   hub  16  by  b o l t s   1 7  

w h i c h   s c r e w - e n g a g e   t h e   t a p p e d   h o l e s   1 5 .  



The  t h r o w i n g   w h e e l   of  t h i s   e m b o d i m e n t   h a s  

f o u r   t h r o w i n g   b l a d e s   or  p a d d l e s   11  s p a c e d   90°   a p a r t  

and   i t   w i l l   be  s e e n   f r o m   F i g .   1  in   p a r t i c u l a r  

t h a t   e a c h   t h r o w i n g   f a c e   11A  i s   i d e n t i c a l   w h i c h  

means   t h a t   t h e   t h r o w i n g   w h e e l   i s   o p e r a t i o n a l l y  

b i - d i r e c t i o n a l .  

Each   b l a d e   or  p a d d l e   11  i s   t h i c k e r   a t   i t s  

t i p   11B  t h a n   a t   i t s   i n n e r   end  11C.  In  f a c t ,   i t  

i s . d o u b l e   t h e   t h i c k n e s s   a t   i t s   t i p   11B  t h a n   i t  

i s   a t   i t s   i n n e r   end .   The  b l a d e   11  t h u s   has   a  

g r e a t e r   a m o u n t   of  m e t a l   in   t h e   a r e a   where   g r e a t e s t  

a b r a s i v e   wea r   o c c u r s ,   s a y   t h e   o u t e r   h a l f   of  t h e  

b l a d e ,   b u t   a l s o   a l l o w s   t h e   o v e r a l l   w e i g h t   of  t h e  

t h r o w i n g   w h e e l   to   be  r e d u c e d   by  p e r m i t t i n g   t h i n n i n g  

of  t h e   b l a d e   o v e r   t h e   i n n e r   h a l f ,   s a y .  

Each   b l a d e   11  a l s o   t a p e r s   a c r o s s   t h e   w i d t h   o f  

i t s   f a c e   as  can   be  s e e n   b e s t   f r o m   F i g s .   1,  4  a n d  

5 .  

E a c h   b l a d e   11  w h e r e   i t   j o i n s   t h e   b a c k p l a t e  

10  i s   r a d i u s s e d   and  t h i s   r a d i u s   R1  g r a d u a l l y  

i n c r e a s e s   f r o m ' t h e  i n n e r   end  11C  t o   r a d i u s   R2  a t   t h e  

t i p   1 1 B .  

T h i s   i n c r e a s i n g   r a d i u s   and  t h e   l e n g t h w i s e   a n d  

w i d t h w i s e   t a p e r i n g   of  t h e   b l a d e   a s s i s t s   f l o w   of  t h e  

a b r a s i v e   a c r o s s   t he   w i d t h   of  t h e   t h r o w i n g   f a c e   o f  

t h e   b l a d e   w h i c h   s e r v e s   t o   a s s i s t   u n i f o r m i t y   of  w e a r  

of   t h e   b l a d e   by  t he   a c t i o n   of   t h e   a b r a s i v e   and  t o  

a v o i d   s t r a i g h t   l i n e   g r o o v e   w e a r .  



The  i m p e l l o r   12  i s   c e n t r a l l y   of  t h e   b a c k p l a t e  

10  and   a  p i t c h   c i r c l e   d e f i n e d   by  t he   i n n e r   e n d s   11B  

of  t h e   b l a d e s   1 1 .  

The  i m p e l l o r   12  i s   d i s p o s e d   r a d i a l l y   i n w a r d l y   of  t h e  

b l a d e   i n n e r   ends   11B  t o   p e r m i t   l o c a t i o n   of  a  c o n t r o l  

c a g e   18  t h e r e b e t w e e n   ( s e e   F i g .   6 ) .  

The  i m p e l l o r   12  c o m p r i s e s   f o u r   e q u i - a n g u l a r l y  

s p a c e d   v a n e s   12A  d e f i n i n g   f o u r   i n t e r - v a n e   p a s s a g e s  

12B  f o r   c e n t r i f u g a l   e g r e s s   of  a b r a s i v e   f r o m   t h e  

i m p e l l o r   12.   The  i n n e r   f a c e s   12C  of  t h e   v a n e s   1 2  

d e f i n e   a  mou th   w h i c h   r e d u c i n g l y   t a p e r s   f r o m   t h e  

i m p e l l o r   i n l e t   t o w a r d s   t h e   b a c k p l a t e   1 0 .  

C e n t r a l l y   of  t h e   i m p e l l o r   12  i s   a  c o n i c a l  

f o r m a t i o n   or  b o s s   19  r e d u c i n g l y   t a p e r i n g   f r o m   t h e  

b a c k p l a t e   10  t o w a r d s   t h e   i m p e l l o r   i n l e t .  

The  i n n e r   t a p e r i n g   of  t h e   i m p e l l o r   v a n e s  

12A  and   t h e   p r o v i s i o n   of  t h e   c o n i c a l   b o s s   1 9  

s e r v e   t o   d i r e c t   t he   i n c o m i n g   a b r a s i v e . a w a y   f r o m  

t h e   b a c k p l a t e   10  t o w a r d s   t h e   i m p e l l o r   i n l e t  

and  so  u n i f o r m l y   ou t   of  t h e   i n t e r - v a n e   s p a c e s   1 2 B  

t o w a r d s   t h e   b l a d e s   11.   T h e s e   i n t e r - v a n e   s p a c e s   1 2 B  

a r e   d e f i n e d   by  t h e   s i d e   f a c e s   12D  of  a d j a c e n t   v a n e s  

12A  a n d   i t   i s   to   be  n o t e d   ( s e e   p a r t i c u l a r l y   F i g .   1 )  

t h a t   t h e s e   s p a c e s   a re   w i d e r   a t   t h e   i m p e l l o r   i n l e t   t h a n  

a t   t h e   b a c k p l a t e   10.  T h i s   o u t w a r d   w i d e n i n g   of  t h e  

i n t e r - v a n e   s p a c e s   12B  a s s i s t s   u n i f o r m   c e n t r i f u g u a l  

e g r e s s   of  a b r a s i v e   ou t   of  t h e   s p e l l e r   12  o u t w a r d l y  

o f  t h e   b a c k p l a t e   1 0 .  



The  c o n t r o l   c a g e   18  i s   of  t h e   g e n e r a l l y  

known  c o n s t r u c t i o n   and  i s   d u a l   h a n d e d .   I t   i s   i n w a r d l y  

s t e p p e d   as  i n d i c a t e d   a t   18A  to   p r o v i d e   an  a n n u l a r  

s e a t   s p a c e d   f r o m   t h e   m o u t h   of  t h e   i m p e l l o r   12  t o  

l o c a t e   t h e   o u t l e t   end  of  an  a b r a s i v e   f e e d   s p o u t   2 0 .  

I t   i s   to   be  n o t e d   t h a t   in  m a n u f a c t u r i n g   a n  

a b r a s i v e   t h r o w i n g   w h e e l   as  d e s c r i b e d   a b o v e ,   t h e  

w h e e l   can   be  u s e d   as  i t s   own  c o r e ,   t h a t   i s   e a c h  

s i d e   or   f a c e   of  t h e   w h e e l   i s   s i m p l y   p r e s s e d   i n t o  

t h e   m o u l d i n g   s a n d   w i t h o u t   t h e   n e e d   to   p r o v i d e   a n y  

a n c i l l a r y   c o r e   e l e m e n t s .   M a n i f e s t l y   t h i s   m a k e s  

t h e   m a n u f a c t u r e   of  t h i s   t h r o w i n g   w h e e l   e a s i e r   a n d  

c h e a p e r   t h a n   e x i s t i n g   t h r o w i n g   w h e e l s .  

R e f e r e n c e   i s   now  made  t o   F i g s .   8  to  13  w h i c h  

a g a i n   i s   of  one  p i e c e   c o n s t r u c t i o n   and  w h i c h   h a s   a l l  

t h e   c h a r a c t e r i s t i c   c o n s t r u c t i o n   f e a t u r e s   of  t h e  

t h r o w i n g   w h e e l   of  F i g s .   1  to   7 .  

T h i s   t h r o w i n g   w h e e l   may  be  f o r m e d   w h o l l y   o f  

e l a s t o m e r i c   p o l y u r e t h a n e   b u t ,   in   t h i s   i n s t a n c e ,   i s  

c o n s t i t u t e d   by  a  m e t a l   c o r e   20  p r e f e r a b l y   of  f a b r i c a t e d  

s t e e l   p l a t e   c o v e r e d   by  an  e l a s t o m e r i c   m o l e c u l a r - b o n d e d  

p o l y u r e t h a n e   c o a t i n g , 2 1 ,   t h e   e l a s t o m e r i c   p o l y u r e t h a n e  

h a v i n g   a  h a r n e s s   w i t h i n   t h e   r a n g e   A50  S h o r e   t o  

D50  S h o r e   of  t h e   IRHD  s c a l e .  

More  s p e c i f i c a l l y ,   t h e   b a c k p l a t e   22,  t h e   t h r o w i n g  

b l a d e s   or   p a d d l e s   23  and  t h e   c e n t r a l   i m p e l l o r   24  a r e   a l l  

c o n s t i t u t e d   by  a  u n i t a r y   f a b r i c a t e d   s t e e l   p l a t e   c o r e   w h o l l y  

c o v e r e d   w i t h   an  e l a s t o m e r i c   c o a t i n g   h a v i n g   a  h a r d n e s s  

w i t h i n   t h e   r a n g e   A50  S h o r e   to   D50  S h o r e   of   t h e   IRHD  s c a l e .  



The  e l a s t o m e r i c   p o l y u r e t h a n e   c o a t i n g   21  i s   m o u l d e d  

( i n j e c t i o n   o r   c o m p r e s s i o n   m o u l d i n g   f o r   e x a m p l e )   a r o u n d  

t h e   m e t a l   c o r e   2 0 .  

The  b a c k p l a t e   22  in   t h i s   i n s t a n c e   i s   c h o r d a l l y  

c u t - a w a y   as  i n d i c a t e d   a t   25  b e t w e e n   t h r o w i n g   b l a d e s   o r  

p a d d l e s   23  to   a s s i s t   in  w e i g h t   r e d u c t i o n .  

As  a f o r e s a i d ,   t h e   c h a r a c t e r i s t i c   c o n s t r u c t i o n a l  

f e a t u r e s   of   t h e   c a s t ,   h a r d   m e t a l ,   t h r o w i n g   w h e e l   of  F i g s .  

1  to   7  a r e   a l l   to   be  f o u n d   in   t h e   m e t a l - c o r e d   e l a s t o m e r i c  

p o l y u r e t h a n e   t h r o w i n g   w h e e l   of   F i g s .   8  to   13  b u t   f o r   t h e  

a v o i d a n c e   of   d o u b t ,   t h e   l a t t e r   w i l l   now  be  d e s c r i b e d  

in   more  d e t a i l .  

The  b a c k p l a t e   2 2  h a s   on  i t s   r e a r   f a c e   an  a n n u l a r  

s t e e l   b o s s   26  w h i c h   i s   d r i l l e d   and  t a p p e d   as  i n d i c a t e d   a t  

27  t o   r e c e i v e   hub  s e c u r i n g   b o l t s   2 8 .  

In  F i g .   13  i t   can  be  s e e n   t h a t   t h e   t h r o w i n g   w h e e l   i s  

s e c u r e d   to   a  d r i v i n g   hub  28  by  t h e   b o l t s   28  w h i c h   s c r e w -  

e n g a g e   in  t h e   t a p p e d   h o l e s   2 7 .  

The  t h r o w i n g   w h e e l   of   t h i s   e m b o d i m e n t   has   f o u r   t h r o w -  

i n g   b l a d e s   o r   p a d d l e s   23  s p a c e d   90°   a p a r t   and  i t   w i l l   b e  

s e e n   f rom  F i g .   8  in   p a r t i c u l a r   t h a t   e a c h   t h r o w i n g   f a c e   23A 

-is   i d e n t i c a l   w h i c h   means   t h a t   t h e   t h r o w i n g   w h e e l   i s  

o p e r a t i o n a l l y   b i - d i r e c t i o n a l .  

Each  b l a d e   or   p a d d l e   23  i s   t h i c k e r   a t   i t s   t i p   2 3 B  

t h a n   a t   i t s   i n n e r   end  23C.  In  f a c t ,   i t   i s   d o u b l e   t h e   t h i c k -  

n e s s   a t   i t s   t i p   23B  t h a n   i t   i s   a t   i t s   i n n e r   end .   The  b l a d e  

23  t h u s   h a s   a  g r e a t e r   a m o u n t   of   m e t a l   in   t h e   a r e a   w h e r e  

g r e a t e s t   a b r a s i v e   wear   o c c u r s ,   say   t h e   o u t e r   h a l f   of   t h e  

b l a d e ,   b u t   a l s o   a l l o w s   t h e   o v e r a l l   w e i g h t   of  t h e  



t h r o w i n g   w h e e l   to  be  r e d u c e d   by  p e r m i t t i n g   t h i n n i n g  

of   t h e   b l a d e   o v e r   t he   i n n e r   h a l f ,   s a y .  

Each   b l a d e   23  a l s o   t a p e r s   a c r o s s   t h e   w i d t h   of   i t s  

f a c e   as  can   be  s e e n   b e s t   f r o m   F i g s .   8,  11  and  1 2 .  

E a c h   b l a d e   23  w h e r e   i t   j o i n s   t h e   b a c k p l a t e  

22  i s   r a d i u s s e d   and  t h i s   r a d i u s   R1  g r a d u a l l y   i n c r e a s e s  

f rom  t h e   i n n e r   end  23C  to   r a d i u s   R2  a t   t h e   t i p   2 3 B .  

T h i s   i n c r e a s i n g   r a d i u s   and   t h e   l e n g t h w i s e   a n d  

w i d t h w i s e   t a p e r i n g   of  t h e   b l a d e   a s s i s t s   f l o w   of  t h e  

a b r a s i v e   a c r o s s   t he   w i d t h   of  t h e   t h r o w i n g   f a c e   o f  

t h e   b l a d e   w h i c h   s e r v e s   to   a s s i s t   u n i f o r m i t y   of  w e a r  

of  t h e   b l a d e   by  t he   a c t i o n   o f   t h e   a b r a s i v e   and  t o  

a v o i d   s t r a i g h t   l i n e   g r o o v e   w e a r .  

The  i m p e l l o r   24  i s   c e n t r a l l y   of  t h e   b a c k p l a t e  

22  and   a  p i t c h   c i r c l e   d e f i n e d   by  t h e   i n n e r   ends   2 3 B  

of  t h e   b l a d e s   2 3 .  

The  i m p e l l o r   24  i s   d i s p o s e d   r a d i a l l y   i n w a r d l y   of  t h e  

b l a d e   i n n e r   e n d s   23B  t o   p e r m i t   l o c a t i o n   of  a  c o n t r o l  

c a g e   26  t h e r e b e t w e e n   ( s e e   F i g .   1 3 ) .  

The  c o n t r o l   cage   30,  i n   t h i s   e m b o d i m e n t ,  i s  

f o r m e d   w h o l l y   of  e l a s t o m e r i c   p o l y u r e t h a n e   of  a  

h a r d n e s s   w i t h i n   t h e   A50  S h o r e   t o   D50  S h o r e   r a n g e   b u t  

w i t h   a  g r e a t e r   h a r d n e s s   v a l u e   t h a n   t h e   a f o r e s a i d  

e l a s t o m e r i c   p o l y u r e t h a n e   c o a t i n g   21.   T h i s   i s   c o n s i d e r e d  

n e c e s s a r y   s i n c e   the   c o n t r o l   c a g e   26  does   n o t   h a v e   a  

r e i n f o r c i n g   m e t a l l i c   c o r e   and   due  t o   c e n t r i f u g u a l  

f o r c e s   may  l o s e   i t s   p h y s i c a l   s t a b i l i t y   a n d / o r  

c o n f i g u r a t i o n .  



The  i m p e l l o r   24  c o m p r i s e s   f o u r   e q u i - a n g u l a r l y  

s p a c e d   v a n e s   24A  d e f i n i n g   f o u r   i n t e r - v a n e .   p a s s a g e s  

24B  f o r   c e n t r i f u g a l   e g r e s s   of  a b r a s i v e   f rom  t h e  

i m p e l l o r   24.   The  i n n e r   f a c e s   24C  of  t h e   v a n e s   2 4  

d e f i n e   a  m o u t h   w h i c h   r e d u c i n g l y   t a p e r s   f rom  t h e  

i m p e l l o r   i n l e t   t o w a r d s   t h e   b a c k p l a t e   2 2 .  

C e n t r a l l y   of  t h e   i m p e l l o r   24  i s   a  c o n i c a l  

f o r m a t i o n   or  b o s s   31  r e d u c i n g l y   t a p e r i n g   f r o m   t h e  

b a c k p l a t e   22  t o w a r d s   t h e   i m p e l l o r   i n l e t .  

The  i n n e r   t a p e r i n g   of  t h e   i m p e l l o r   v a n e s  

24A  and  t h e   p r o v i s i o n   of  t h e   c o n i c a l   b o s s   31 

s e r v e   t o   d i r e c t   t h e   i n c o m i n g   a b r a s i v e   away  f r o m  

t h e   b a c k p l a t e   22  t o w a r d s   t h e   i m p e l l o r   i n l e t  

and  so  u n i f o r m l y   o u t   of  t h e   i n t e r - v a n e   s p a c e s   2 4 B  

t o w a r d s   t h e   b l a d e s   23.  T h e s e   i n t e r - v a n e   s p a c e s   2 4 B  

a r e   d e f i n e d   by  t he   s i d e   f a c e s   24D  of  a d j a c e n t   v a n e s  

24A  and  i t   i s   to   be  n o t e d   ( s e e   p a r t i c u l a r l y   F i g .   8 )  

t h a t - t h e s e   s p a c e s   a r e   w i d e r   a t   t h e   i m p e l l o r   i n l e t   t h a n  

a t   t h e   b a c k p l a t e   22.  T h i s   o u t w a r d   w i d e n i n g   of   t h e  

i n t e r - v a n e   s p a c e s   24B  a s s i s t s   u n i f o r m   c e n t r i f u g a l  

e g r e s s   of  a b r a s i v e   ou t   of  t h e   i m p e l l o r   24  o u t w a r d l y  

of  t h e   b a c k p l a t e   2 2 .  

The  c o n t r o l   cage   30  i s   of  t h e   g e n e r a l l y  

known  c o n s t r u c t i o n   and  i s   d u a l   h a n d e d .   I t   ha s   a  f l a r e d  

mouth   or  i n l e t   32  w i t h   an  o u t w a r d l y - d i r e c t e d   f l a n g e  

33  e n g a g a b l e   in   a  r e c e s s   34  i n   t h e   w a l l   of  a  h o o d  

35  l i n e d ,   as  i s   c o n v e n t i o n a l ,   w i t h   w e a r   p l a t e s   3 6 .  

The  f l a n g e   33  i s   c l a m p e d   in   t h e   r e c e s s   34  by  a  



f l a n g e  3 7   o f   an  a b r a s i v e   f e e d   s p o u t   3 8 .  

The  r e l a t i v e   t h i c k n e s s   of   m e t a l   c o r e   and  e l a s t o m e r i c  

c o a t i n g   a r e   d e t e r m i n e d   m a i n l y   by  t h e   p a r t i c u l a r   d u t y   t o  

w h i c h   t h e   t h r o w i n g   w h e e l   i s   t o   be  s u b j e c t e d ,   t h e   a b r a s i v e  

e m p l o y e d ,   t h e   w o r k i n g   e n v i r o n m e n t   of  t h e   t h r o w i n g   w h e e l  

and  t h e   c e n t r i f u g a l   f o r c e s   a p p l i e d   to   t h e   t h r o w i n g   w h e e l .  

A  t h r o w i n g   w h e e l   m o u l d e d   f rom  e l a s t o m e r i c  

p o l y u r e t h a n e   w i t h   or  w i t h o u t   a  m e t a l   c o r e   can   c o n v e n i e n t l y  

be  u s e d   in   a p p l i c a t i o n s   w h e r e   t h e   use   of  a  c o n v e n t i o n a l  

a l l - m e t a l   t h r o w i n g   w h e e l   o r   e v e n   an  a l l - m e t a l   t h r o w i n g  

w h e e l   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   i s   n o t   d e s i r a b l e  

b u t   w h e r e   u n t i l   now  h a s   b e e n   i m p o s e d   on  t h e   u s e r .   F o r  

e x a m p l e ,   in   t h e   p r o d u c t i o n   o f   a i r f r a m e   c o m p o n e n t s   an  a l l -  

m e t a l   w h e e l   i s   p r e f e r a b l y   n o t   e m p l o y e d   ( b u t   h a s   h i t h e r t o  

o u t   of   n e c e s s i t y   been   u s e d )   in   c a s e ,   f o r   w h a t e v e r   r e a s o n ,  

i t   b r o k e   up  s i n c e   t h e   r e s u l t i n g   s h r a p n e l   f rom  t h e  

d i s i n t e g r a t i n g   t h r o w i n g   w h e e l   c o u l d   do  h u n d r e d s   o f  

t h o u s a n d s   of   p o u n d s   d a m a g e .   T h i s   i s   l e s s   l i k e l y   w i t h   a  

p l a s t i c s - c o a t e d   w h e e l   or   an  a l l - p l a s t i c s   t h r o w i n g   w h e e l .  

M o r e o v e r ,   a  m e t a l - c o r e d   p l a s t i c s   t h r o w i n g   w h e e l  

o r   a l l - p l a s t i c s   t h r o w i n g   w h e e l   can  be  e m p l o y e d  t o   t h r o w  

a b r a s i v e s   n o t   u s a b l e   w i t h   a l l - m e t a l   w h e e l s   due  t o   t h e i r  

e x t r e m e l y   s e v e r e   w e a r   c h a r a c t e r i s t i c s .   Such  a b r a s i v e s  

a r e   w e l l - k n o w n   t o   t h o s e   s k i l l e d   in   t h e   a r t .  

F u r t h e r ,   a  m e t a l - c o r e d   p l a s t i c s   or   a l l - p l a s t i c s  

t h r o w i n g   w h e e l   can   be  u s e d   w h e r e   h i t h e r t o   a i r   b l a s t  

a b r a s i v e   c l e a n i n g   i s   u s u a l l y   e m p l o y e d   bu t   w i t h   f a r  

s u p e r i o r   r e s u l t s .   For   e x a m p l e ,   a  s e l e c t e d   m e t a l - c o r e d  



p l a s t i c s   or   a l l - p l a s t i c s   t h r o w i n g   w h e e l   can  t h r o w   7 0 l b s  

w e i g h t   of   a b r a s i v e   p e r   m i n u t e   e m p l o y i n g   a  p o w e r   f a c t o r   o f  

1 . 5  h o r s e p o w e r   w h i l e   a  i - i n c h   d i a m e t e r   a i r   b l a s t   n o z z l e  

can  o n l y   i m p e l   6 l b s   w e i g h t   of   a b r a s i v e   p e r   m i n u t e   w i t h  

t h e   p o w e r   f a c t o r   n e c e s s a r y   to   p r o v i d e   t h e   c o m p r e s s e d   a i r  

c a r r i e r   b e i n g   50  h o r s e p o w e r .  

V a r i o u s   m o d i f i c a t i o n s   may  be  made.   For   e x a m p l e  

t h e r e   c o u l d   be  an  odd  n u m b e r   o f   t h r o w i n g   b l a d e s   o r  

p a d d l e s ;   t h e   b o s s e s   n e e d   n o t   be  e q u i - a n g u l a r l y   s p a c e d ;  

i n s t e a d   of   b o l t s ,   s e t   s c r e w s   or   s t u d s   c o u l d   be  e m p l o y e d  

to   s e c u r e   t h e   hub  to   t h e   b a c k p l a t e   of  t h e   t h r o w i n g   w h e e l ;  

i n s t e a d   o f   h a v i n g   b o l t - r e c e i v i n g   h o l e s ,   t h e   b a c k p l a t e  

may  h a v e   s t u d s   w e l d e d   t h e r e o n   f o r   hub  s e c u r e m e n t ;   t h e  

t h r o w i n g   b l a d e s   or  p a d d l e s   n e e d   n o t   be  t w i c e   t h e   t h i c k n e s s  

a t   t h e i r   t i p s ,   i t   i s   o n l y   p r e f e r r e d   t h a t   t h e y   i n c r e a s e  

in  t h i c k n e s s   from  i n n e r   end  t o   t i p .  

The  i m p e l l o r   i n l e t   may  be  p a r a l l e l   and  t h e   i m p e l l o r  

may  b e  a   f l a t   b o t t o m ,   i . e .   no  c o n i c a l   f o r m a t i o n .   T h e  

j u n c t i o n   l i n e   b e t w e e n   e a c h   b l a d e   and  t h e   b a c k p l a t e   n e e d  

n o t   be  r a d i u s s e d ,   o r ,   i f   r a d i u s s e d ,   u n i f o r m l y   r a d i u s s e d .  

The  b l a d e s   n e e d   n o t   be  l e n g t h w i s e   a n d / o r   w i d t h w i s e   t a p e r e d .  

The  c o n t r o l   cage   may  be  of   u n i f o r m   d i a m e t e r   a n d   i s   o f  

p l a s t i c s   may  be  m e t a l   c o r e d .  

I t   w i l l   be  m a n i f e s t   t h a t   e i t h e r   of  t h e   t w o  

e m b o d i m e n t s   of  t h r o w i n g   w h e e l   d e s c r i b e d   a b o v e   can   b e  

(a )   c a s t   in   h a r d   m e t a l ;   (b)   a  f a b r i c a t e d   m e t a l   ( e . g .  

s t e e l   p l a t e )   c o r e   w i t h   an  e l a s t o m e r i c   p o l y u r e t h a n e  



c o a t i n g ;   ( c )   a  c a s t   h a r d   m e t a l   c o r e   w i t h   an  e l a s t o m e r i c  

p o l y u r e t h a n e   c o a t i n g ;   (d)   a  w h o l l y   e l a s t o m e r i c   p o l y u r e -  

t h a n e   w h e e l .  



1.  An  a b r a s i v e   t h r o w i n g   w h e e l   c o m p r i s i n g   a  

b a c k p l a t e ,   a  p l u r a l t i y   of  e q u i - a n g u l a r l y   s p a c e d  

r a d i a l l y - e x t e n d i n g ,   t h r o w i n g   or  p a d d l e   b l a d e s   and   a  

c e n t r a l   i m p e l l o r ,   a l l   f o r m e d   as  an  i n t e g r a l   u n i t ,   a n d  

w i t h   t h e  b l a d e s   c o n f i g u r e d   t o   r e n d e r   t h e   t h r o w i n g  

w h e e l   o p e r a t i o n a l l y   b i - d i r e c t i o n a l .  

2.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in  c l a i m   1 ,  

c a s t   f r o m   " h a r d "   m e t a l   g e n e r a l l y   a  h i g h   c h r o m e  

c o n t e n t   a l l o y .  

3.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   c l a i m   1 

c o m p r i s i n g   a  m e t a l l i c   c o r e   w i t h   a  p l a s t i c s   c o a t i n g  

m o u l d e d   t h e r e a r o u n d .  

4.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   c l a i m   3  

in   w h i c h   t h e   m e t a l l i c   c o r e   c o m p r i s e s   t h e   b a c k p l a t e  

and  t h e   t h r o w i n g   or  p a d d l e   b l a d e s .  

5.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   c l a i m   4 ,  

in   w h i c h   t h e   m e t a l l i c   c o r e   a l s o   i n c l u d e s   t h e   c e n t r a l  

i m p e l l o r .  

6.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   3  t o   5  in   w h i c h   t h e   m e t a l l i c   c o r e   i s   a  

f a b r i c a t e d   s t e e l   p l a t e   c o r e .  

7.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   3  t o  5 , i n   w h i c h   t h e   m e t a l l i c   c o r e   i s   c a s t   i n  

h a r d   m e t a l .  

8.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   a n y  o n e   of  c l a i m s  

3  to   7,  in   w h i c h   t h e   p l a s t i c s   c o a t i n g   i s   a n  

e l a s t o m e r i c   p o l y u r e t h a n e   c o a t i n g ,   p r e f e r a b l y   m o l e c u l a r  

b o n d e d .  



9.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   c l a i m   8,  i n  

w h i c h   t h e   e l a s t o m e r i c   p o l y u r e t h a n e   has   a  h a r d n e s s  

w i t h i n   t h e   r a n g e   of  A50  S h o r e   t o   D50  S h o r e   on  t h e  

IRHD  ( I n t e r n a t i o n a l   R u b b e r   H a r d n e s s   D e g r e e )   s c a l e .  

10.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   c l a i m   1 ,  

f o r m e d   w h o l l y   o f   e l a s t o m e r i c   p o l y u r e t h a n e   h a v i n g   a  

h a r d n e s s   w i t h i n   t h e   r a n g e   of  A50  S h o r e   t o  

D50  S h o r e   on  t h e   IRHD  ( I n t e r n a t i o n a l   R u b b e r   H a r d n e s s  

D e g r e e )   s c a l e .  

11.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   a n y  o n e   o f  

t h e   p r e c e d i n g   c l a i m s   i n   w h i c h   t h e   i m p e l l o r   c o m p r i s e s  

e q u i - a n g u l a r l y   s p a c e d   v a n e s   d e f i n i n g   a  t a p e r e d   i n l e t  

f o r   t h e   a b r a s i v e   to   t h e   w h e e l .  

12.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   c l a i m   11,  i n  

w h i c h   t h e   i m p e l l o r   v a n e s   d e f i n e   an  i n w a r d l y   r e d u c i n g  

t a p e r e d   a b r a s i v e   r e c e p t a c l e .  

13.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   c l a i m   11  or   1 2  

in   w h i c h   t h e   i m p e l l o r   v a n e s   h a v e   r e l a t i v e l y   w i d e   i n t e r -  

v a n e   s p a c e s   b e t w e e n   same  to   p r o v i d e   a  r e l a t i v e l y  

l a r g e   c i r c u m f e r e n t i a l   a b r a s i v e   o u t l e t   a r e a   in   t h e  

i m p e l l o r   w a l l .  

14.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   11  t o   13  i n   w h i c h   t h e   i m p e l l o r   c o m p r i s e s   a n  

o u t w a r d l y - d i r e c t e d   c e n t r a l   c o n i c a l   f o r m a t i o n   w h i c h  

s e r v e s   to   a s s i s t   r e t u r n   of  t h e   a b r a s i v e   t o w a r d s   t h e  

i m p e l l o r   i n l e t   and  so  t h e   a f o r e s a i d   u n i f o r m   d i s t r i b u t i o n  

of  t h e   a b r a s i v e .  

15.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  



1  to   14,  in   w h i c h   t h e   j u n c t i o n   l i n e   b e t w e e n   e a c h  

b l a d e   s i d e   and  t h e   b a c k p l a t e   i s   r a d i u s s e d ,   w h i c h  

r a d i u s   i n c r e a s e s   f rom  t h e   i n n e r ,   i m p e l l e r - a d j a c e n t  

end  of  t h e   b l a d e   to   t h e   t i p   of  t h e   l a t t e r .  

16.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  to   15,  in   w h i c h   e a c h   b l a d e   i n c r e a s e s   i n  

t h i c k n e s s   f r o m   i t s   i n n e r   i m p e l l e r - a d j a c e n t   end  to   i t s  

t i p   w h i c h   t h u s   r e d u c e s   t h e   o v e r a l l   w e i g h t   of  t h e  

t h r o w i n g   w h e e l   w h i l e   p r e s e n t i n g   more   m a t e r i a l   ( m e t a l ,  

m e t a l   and   p l a s t i c s   or  p l a s t i c s )   a t   t h e   a r e a   of  t h e  

b l a d e   w h e r e   g r e a t e s t   wear   by  t h e   a b r a s i v e   t e n d s   t o  

o c c u r .  

17.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  to   16  in   w h i c h   t h e   b l a d e s   t a p e r   a c r o s s   t h e  

w i d t h   of   t h e i r   f a c e s   and  t h i s   t o g e t h e r   w i t h   t h e   l e n g t h w i s e  

t a p e r   a s s i s t s   i n   i n d u c i n g   s p r e a d   of  a b r a s i v e   a c r o s s   t h e  

b l a d e   t h u s   o b v i a t i n g   s t r a i g h t - l i n e   g r o o v i n g   w h i c h  

i s   a  c u s t o m a r y   w e a r   p a t t e r n   i n   s u c h  t h r o w i n g   b l a d e s  

or   p a d d l e s .  

18.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  to   17,   in   w h i c h   t h e   b a c k p l a t e   b e t w e e n   t h r o w i n g  

b l a d e   or   p a d d l e   r e g i o n s   i s   c h o r d a l l y   c u t - a w a y   or  o f  

r e d u c e d   d i a m e t e r .  

19.  A  t h r o w i n g   w h e e l   as  c l a i m e d   in  a n y  o n e   of   c l a i m s  

1  to   18,  in   w h i c h   t h e   b a c k p l a t e   on  i t s   f a c e   o p p o s i t e  

to   t h a t   w i t h   w h i c h   t h e   t h r o w i n g   b l a d e s   or  p a d d l e s   a r e  

i n t e g r a l   i s   p r o v i d e d   w i t h   a  p l u r a l t i y   of  e q u i - a n g u l a r l y  

s p a c e d   b o s s e s   i n t o   w h i c h   b o l t - r e c e i v i n g   s t e e l   i n s e r t s  



a r e   c a s t ,   t h e s e   i n s e r t s   b e i n g   a d a p t e d   t o  

r e c e i v e   b o l t s   s e c u r i n g   a  d r i v e   hub  to   t h e  t h r o w i n g  

w h e e l .  

20.   A  t h r o w i n g   w h e e l   as  c l a i m e d   in   c l a i m   19,  i n  

w h i c h   t h e   s t e e l   i n s e r t s   w h i c h   s t a n d   p r o u d   o f  

t h e   b o s s e s   h a v e   a  d i a m e t e r   m a c h i n e d   in   them  f o r   h u b  

l o c a t i o n .  

21.   A  t h r o w i n g   w h e e l   as  c l a i m e d   in   any  o n e  

of  c l a i m s   1  to   20,   in   w h i c h   a  c o n t r o l   cage   i s  p r o v i d e d  

to   s u r r o u n d   t h e   i m p e l l o r   as  i s   c u s t o m a r y ,   t h e   c o n t r o l  

c a g e  b e i n g   of   d i f f e r e n t i a l   d i a m e t e r   a t   i t s   a b r a s i v e  

e n t r y   end  to   p r o v i d e   an  i n t e r n a l   a n n u l a r   l o c a t i n g  

s e a t   f o r   a  f e e d   s p o u t   s p a c e d   o u t w a r d l y   of  t h e  

i m p e l l o r   i n l e t   r e l a t i v e   t o   t h e   b a c k p l a t e .  

22.   A  t h r o w i n g   w h e e l   as  c l a i m e d   in   c l a i m   21  w h e n  

d e p e n d e n t   on  any   one  of  c l a i m s   1  and  3  to   9,  i n   w h i c h   t h e  

c o n t r o l   c a g e   i s   f o r m e d   w h o l l y   of   e l a s t o m e r i c  

p o l y u r e t h a n e   h a v i n g   a  h a r d n e s s   f a c t o r   g r e a t e r   t h a n   t h a t  

of  t h e   p o l y u r e t h a n e   c o a t i n g   of   t h e   w h e e l .  
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